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PHASE  I REPORT 
NATIONAL  PAM  SAFETY  PROGRAM 


Name  of  Dam:  Lake  Ontelaunee 

County  Located:  Berks  County 
State  Located:  Pennsylvania 
Stream:  Maiden  Creek 

Coordinates:  Latitude  40°  26.9'  Longitude  75°  55.8' 
Date  of  Inspection:  4 April  1978 


Lake  Ontelaunee  Dam  has  functioned  satisfactorily 
for  over  40  years  and,  at  the  time  of  inspection,  appeared  to 
be  in  a reasonable  state  of  repair  and,  in  general,  good  con- 
dition. A review  of  the  available  hydraulic  and  hydrologic 
data  for  this  structure  and  the  supplemental  data  used  to  de- 
termine spillway  adequacy  in  accordance  with  Phase  I guidelines 
reveals  that  the  structure  would  barely  pass  half  the  probable 
maximum  flood  (PMF) , but  not  the  PMF  without  overtopping  the 
embankment  section  of  the  dam.  Therefore,  the  spillway  is  con- 
sidered inadequate. 

The  embankment  section  of  the  dam  exists  mainly 
above  normal  pool  elevation  and,  as  such,  functions  primarily 
as  an  emergency  dike  during  periods  of  peak  flow.  The  combi- 
nation of  infrequent  periodic  inundation  of  the  embankment  area 
and  the  high  potential  for  sinkhole  development  in  the  soluable 
limestone  foundation  rock  may  lead  to  collapse  of  portions  of 
the  embankment,  as  occurred  during  the  flood  of  1935.  Although 
it  probably  was  not  the  design  intent,  the  embankment  section  of 
the  dam  may  well  serve  as  a "fuse  dike"  during  low  frequency 
storms  approaching  half  PMF. 

Since  stability  analyses  were  not  available  for  re- 
view for  either  the  embankment  or  spillway  section,  these  com- 
putations should  be  furnished  for  flows  approaching  one-half 
PMF  and  full  PMF.  This  analysis  should  also  include  items 
delineated  in  Section  10.0  of  this  report.  It  is  recommended 
that  detailed  evaluations  of  the  spillway  adequacy  be  made  and 
that  the  potential  for  overtopping  and  risk  of  failure  asso- 
ciated with  overtopping  be  assessed.  It  is  also  recommended 
that  a stability  analysis  of  the  dam  and  spillway  be  performed, 
for  all  operating  conditions  considering  the  ongoing  sinkhole  development 
under  normal,  pool. 


LAKE  ONTELAUNEE  DAM 


Considering  the  potential  for  overtopping,  it  is 
recommended  that  a definite  plan  for  around-the-clock  surveil 
lance  be  implemented  during  periods  of  unusually  heavy  rains. 
A formal  warning  system  should  also  be  developed  for  use  in 
the  event  of  an  emergency.  The  operation  and  maintenance  pro 
cedure  should  be  formally  documented  and  implemented. 


John  H.  Frederick,  Jr.  , P.: 
Maryland  Registration  7301 


William  S.  Gardner,  P.E. 
Penna.  Registration  004302E 


APPROVED  BY 


IRTHY 


JOHN  H 
LTC,  Corps  of  EngineeorC 
Acting  District  Engineer 


1 . 0 AUTHORITY 


The  Phase  I investigation  described  in  this  report 
was  made  as  a part  of  the  National  Dam  Safety  Program.  This 
program  is  being  implemented  by  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  in  response  to  the  National 
Dam  Inspection  Act,  Public  Law  92-367,  dated  August  8,  1972. 


PURPOSE 


— The  purpose  of  this  Phase  I investigation  was 
to  determine,  by  visual  inspection,  whether  a need  exists 
to  implement  emergency  measures  to  counteract  an  existing 
condition  or  conditions  deemed  to  pose  immediate  hazards  to 
human  life  or  property. 


3*0  GENERAL  \ ^ 

This  Phase  I investigation  followed  the  proce- 
dures outlined  in  "Recommended  Guidelines  for  Safety  Inspec- 
tion of  Dams" , issued  by  the  Department  of  the  Army,  Office 
of  the  Chief  of  Engineers.  The  investigation  consisted  of 
a review  of  readily  available  engineering  and  operational 
data  pertaining  to  the  project  and  a visual  inspection  of 
the  dam  and  appurtenant  structures. 

The  Phase  I investigation  seeks  to  evaluate  the 
risk  of  such  a failure  occurring  in  the  near  future  and  to 
suggest  remedial  measures  for  lessening  the  risk  of  failure 
in  the  long-term.  The  product  of  this  investigation  is  the 
assessment  of  the  general  condition  of  the  project  and  a 
professional  opinion  as  to  the  need  for  any  emergency  mea- 
sures or  additional  studies,  investigation  and  analyses. 

The  bulk  of  the  engineering  data  reviewed  was 
derived  from  the  files  of  the  Pennsylvania  State  Department 
of  Environmental  Resources  in  Harrisburg,  Pennsylvania. 

This  agency  has  maintained  active  files  on  the  design,  con- 
struction, operation  and  review  of  all  dam  projects  per- 
mitted by  the  State  since  1914. 

The  field  inspection  was  performed  on  April  4, 
1978,  by  a team  of  engineers  and  geologists  listed  in 
Appendix  B. 


Local  information  concerning  the  operation  and 
maintenance  of  the  facility  was  provided  by  Mr.  George  C. 
Patton,  Engineer,  representing  the  City  of  Reading,  Bureau 
of  Water.  Additional  information  was  also  provided  by 
Messrs.  Howard  Koch  and  Dan  Kennedy  of  the  City  of  Reading. 
Mr.  Edward  Leonardzak,  City  Councilman  for  the  City  of 
Reading  was  also  present  at  the  inspection. 


4.0  DESCRIPTION  OF  PROJECT 

Lake  Ontelaunee  Dam  is  situated  approximately 
seven  miles  north  of  Reading,  Pennsylvania,  and  2.8  miles 
above  Maiden  Creek's  confluence  with  the  Schuylkill  River, 
as  shown  on  Plate  1.  The  dam  was  constructed  in  1926  and 
raised  to  its  existing  height  in  1935  by  the  City  of  Read- 
ing . The  dam  impounds  the  City's  primary  water  supply. 

The  main  impounding  structure  is  543.5  feet 
long  concrete  gravity  dam  with  a full  crest  spillway  sec- 
tion at  elevation  294.  The  concrete  section  of  the  dam 
extends  from  the  right  abutment  and  joins  a 2834  ft.  long 
earthen  embankment.  The  embankment  has  a minimum  crest 
elevation  of  304.5,  is  primarily  situated  above  normal 
pool  level  and  extends  to  the  left  abutment.  Pertinent 
technical  data  and  dimensions  are  summarized  on  Table  1. 

An  overview  photo  and  plan  of  the  concrete  spillway  por- 
tion of  the  dam  are  shown  in  the  frontispiece  and  Plate  2, 
respectively.  Typical  sections  are  given  in  Plates  3 and 
4. 


4.1  CLASSIFICATION 

Lake  Ontelaunee  Dam  is  classified  according  to 
Federal  (OCR)  Guidelines  as  an  intermediate  size  dam,  by 
virtue  of  both  the  height  of  dam  and  maximum  storage  capa- 
city. Because  failure  would  potentially  result  in  the  loss 
of  life  to  several  residents  living  downstream  along  Maiden 
Creek,  the  dam  is  classified  as  a High  Hazard  Potential  dam. 
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4 . 2 PURPOSE 


The  facility  is  owned  by  the  City  of  Reading 
and  operated  by  the  City's  Engineering  Department.  It 
serves  as  the  principal  water  supply  source  for  the  City 
and  its  environs. 

Because  it  extends  throughout  several  juris- 
dictional areas,  the  reservoir  area  has  been  consolidated 
into  a single  district  for  purposes  of  policing  and  conser- 
vation. The  State  Department  of  Wildlife  also  maintains 
a wildlife  refuge  and  conservation  program  around  the 
reservoir.  No  recreational  boating  or  swimming  is  per- 
mitted. 


4.3  DESIGN  AND  CONSTRUCTION  HISTORY 

This  impoundment  was  constructed  in  two  phases 
described  as  follows.  The  first  phase  of  construction  com- 
pleted in  1926  was  performed  by  the  McLean  Contracting  Com- 
pany of  Baltimore,  Maryland.  This  brought  the  structure 
to  elevation  271.4  as  shown  on  Plate  3.  The  second  and 
final  phase  was  completed  in  1935  by  Gannett,  Eastman  and 
Fleming,  Inc.,  and  Whiting-Turner  Construction  Company, 
who  performed  the  earthworks  and  concrete  construction, 
respectively.  The  files  were  unclear  as  to  who  designed 
the  original  structure  but  records  for  the  second  phase  of 
construction  indicated  that  the  designer  was  Gannett, 
Eastman  and  Fleming,  Inc.,  of  Harrisburg,  Pennsylvania. 

The  records  indicated  that  the  project  was 
designed  and  constructed  using  the  conventional  state-of- 
the-practice  of  that  era.  During  the  initial  filling,  a 
major  flood  occurred  which  began  at  6:00  a.m.  on  July  8, 
1935  and  continued  through  12:00  p.m.  July  9,  1935.  During 
this  period,  5.02  inches  of  rainfall  were  recorded  at  the 
Maiden  Creek  Pumping  Station,  located  approximately  1-1/2 
miles  downstream  of  the  dam,  and  the  subsequent  maximum 
flow  over  the  crest  was  recorded  to  be  approximately  3.3 
feet.  In  addition,  several  sinkholes  were  reported  up- 
stream from  and  immediately  adjacent  to  the  earthen  embank- 
ment at  a point  approximately  500  feet  east  of  the  east 
abutment  of  the  concrete  spillway.  Water  was  also  observed 
flowing  up  and  out  of  several  sinkholes  located  immediately 
adjacent  to  the  downstream  toe  of  the  embankment  just  west 
of  the  sinkholes  on  the  upstream  side. 
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| A well  documented  report  of  the  nature  and  re- 

1 pair  of  this  failure  is  contained  in  the  State's  files. 

No  other  reports  of  unusual  or  alarming  inci- 
dents since  the  1935  flood  and  failure  have  been  noted. 
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4.4  NORMAL  OPERATING  PROCEDURES 

Records  of  the  normal  operating  procedure  were 
not  available.  However,  discussions  with  the  City's  repre- 
sentatives indicate  that  the  water  is  supplied  to  the  City's 
filtration  plant  through  three  48-inch  diameter  intake  pipes 
controlled  by  valves  located  in  the  pumphouse,  shown  on 
Plate  2.  A blow-off  system  is  also  located  in  the  pump- 
house, as  an  emergency  drawdown  system,  in  addition  to  four 
36-inch  pipes  with  control  valves  on  the  bridge.  Excess 
water  is  routed  over  the  concrete  spillway.  It  is  reported 
that  water  flows  continuously  over  the  spillway  for  approx- 
imately 10  months  of  the  year.  During  the  mid-summer 
months  of  July  and  August  there  are  times  when  the  level  is 
below  the  spillway  crest. 

During  the  flood  of  1935  , the  4b-inch  blow-off 
pipe  in  the  pumphouse  and  the  four  36-inch  pipes  located 
along  the  spillway  were  fully  open.  Records  of  opening  the 
five  pipes  during  subsequent  storms  were  not  available. 

It  is  understood  that  the  48-inch  pipe  can  be  opened  at 
any  time,  but  the  four  36-inch  pipes  require  special  mech- 
anical devices  to  open. 


4.5  PERTINENT  DATA 

A summary  of  the  pertinent  data,  obtained  pre- 
dominantly from  the  State's  files,  is  outlined  in  Table  1. 


4.6  GEOLOGIC  BACKGROUND 

Lake  Ontelaunee  is  located  in  the  Great  Valley 
section  of  the  Valley  and  Ridge  Physiographic  Province. 

The  bedrock  in  the  reservoir  area  consists  of  carbonate 
formations  belonging  to  the  Beakmantown  Group  of  Lower  Or- 
dovician age.  The  dam  is  founded  in  the  upper  section  of 
the  Rickenback  Dolomite  (see  Plate  5) . This  rock  is  a 
solution-prone  gray,  very  fine  to  coarse  crystalline, 
laminated  dolomite  having  irregular  chert  beds  and  stringers. 
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TABLE  1 

LAKE  ONTELAUNEE  DAM 

SUMMARY  OF  PERTINENT 

DATA 

1 u 

n 

1. 

Drainage  Area 

I 

192.0  square  miles 

11 

2. 

Discharge  at  Dam  Site 

Max.  Known  Flood  at  Dam  Site 

24,000  cfs  (est-June  1972) 

Outlet  Works  (3-48"  pipes) 

no  rating  curve 

Blow-Off  Valve  (1-48"  pipe) 

no  rating  curve 

Emergency  Drawdown  (4-36"  pipes) 

no  rating  curve 

Spillway  at  Max.  Pool  Elevation 

65,000  cfs  (est.) 

u 

3. 

Elevations 

Top  of  Dam 

304.5  ft. 

Normal  Pool 

294.0  ft. 

1 * 1 

Maximum  Pool  of  Record 

299.4  ft. 

Maximum  Pool  Possible 

304.5  ft. 

Spillway  Crest 

294.0  ft. 

1 

Maximum  Tailwater 

280.0  ft.  (est.) 

Invert  of  Emergency  Pipes  (u/s) 

253.0  ft. 

1 n 

4. 

Reservoir 

1 u 

Length  at  Maximum  Pool 

4.7  miles 

[ r 

Fetch  at  Normal  Pool 

0.7  mile 

5. 

Storage 

Normal  Pool 

11,900  Acre-Feet 

Maximum  Pool 

10,888  Acre-Feet  (est.) 

I [ 

Top  of  Dam 

10,888  Acre  Feet  (est.) 

I f ^ 

6. 

Reservoir  Surface 

Normal  Pool 

1,037  Acres 

Ll 

Spillway  Crest 

1,037  Acres 

7. 

Dam  Data 

Type 

Rolled  Earth 

Length 

2,834  ft. 

Maximum  Height-  Above  Foundation 

18.5  ft. 

- Above  Streambed 

51.5  ft. 

Top  Width 

46  ft. 

Side  Slopes  - Upstream 

2-1/2H  on  IV 

f i 

- Downstream 

2H  on  IV 

Cutoff 

Concrete  Core  Wall 

c 

Grout  Curtain 

Single  Line  Grout  Curtain 

ii 

l A 
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TABLE  1 (continued) 


Diversion  & Regulating  Tunnel 
Type  Emergency 
Blow-Off 
Normal 

Closure 

Access 

Regulating  Facilities 


4-36"  Cast  Iron  Pipes 
1-48"  Concrete  Pipe 
3-48"  Concrete  Pipes 
Gate  Valves 
None 

48-inch  pipes  are  regu- 
lated in  the  Pumphouse 
located  at  the  upstream 
right  abutment.  4-36" 
pipes  are  regulated  from 
the  highway  bridge. 


Spillway 

Type 

Length 

Crest  Elevation 
Downstream  Channel 


Concrete  Ogee  Crest 

543.5  ft.  (total 

507.5  ft.  (minus  piers) 
294.0 

Spillway  discharges  into 
a rock-lined  stilling 
basin  located  in  the 
original  streambed.  The 
downstream  channel  is 
approximately  150  ft. 
wide  below  the  dam. 


The  regional  bedrock  dip  is  to  the  north,  but 
due  to  complex  folding  the  direction  of  dip  changes  abruptly. 
As  shown  in  Photograph  No.  6,  rock  exposures  at  the  dam 
abutments  strike  N 70°-80°  E and  dip  80°  to  85°  south  (in 
the  downstream  direction) . Jointing  is  generally  normal 
to  bedding  with  strikes  ranging  between  N 50°  E to  N 13°  W 
(in  the  downstream  direction)  and  with  dips  of  87°  E,  lesser 
northeast  striking  and  south  dipping  (in  the  downstream 
direction)  joints  also  occur. 

Along  the  south  shore  of  Lake  Ontelaunee,  just 
east  of  the  spillway,  outcrops  of  dolomite  occur.  Several 
4 to  5 ft.  diameter  sinkholes  about  6 ft.  deep  were  noted 
in  the  outcrop  area.  These  sinkholes  have  developed  at  the 
junction  of  bedding  and  joint  planes  which  is  typical  of 
solution-prone  carbonate  rock. 


5.0  SUMMARY  OF  ENGINEERING  DATA  AVAILABLE 


Available  data  for  review  during  this  investi- 
gation was  obtained  from  State  files  in  Harrisburg,  Penn- 
sylvania or  from  the  Owner's  representatives  during  the 
site  inspection.  A summary  of  the  data  reviewed  is  de- 
scribed as  follows. 


5.1  DESIGN  DATA 


Available  design  data  reviewed  included: 

(a)  Application  Report  prepared  by  the 
State  of  Pennsylvania,  dated  June  21, 
1926. 

(b)  Application  Report  for  improvements, 
dated  December  4,  1933,  prepared  by 
the  State  of  Pennsylvania. 

(c)  Handwritten  stability  calculation  for 
the  concrete  ogee  spillway.  Date  and 
calculator  is  not  known. 

(d)  Fifty  blueprints  of  the  second  phase 
construction. 
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(e)  Corps  of  Engineers,  Philadelphia  Dis- 
trict, "Synthetic  Unit  Hydrograph 
Analysis  for  Maiden  Creek",  161  square 
mile  area,  2 November  1958. 

(f)  "Special  Projects  Memo  No.  165, 
Schuylkill  River  Basin  Model  Study", 
May  1976,  Corps  of  Engineers. 


5.2  CONSTRUCTION  DATA 

The  construction  data  reviewed  were  limited  to: 


• 0 

(a) 

Several  construction  photographs  showing 

the  repairs  performed  in  1935. 

4e 

* 

(b) 

Several  1935  newspaper  articles  dis- 
cussing the  failure  in  1935. 

i 

X 

T 

(c) 

A few  progress  reports  over  a period  of 
several  months  discussing  the  general 
status  of  the  construction  work; 

1 

(d) 

A few  "Memorandum  Reports";  and 

l 

(e) 

Several  miscellaneous  letters  and  notes 
of  correspondence  pertaining  to  many 
aspects  of  construction. 

5.3  OPERATION  AND  EVALUATION  DATA 

The  most  complete  report  available  was  written 
by  Mr.  A. R.  O'Reilly,  Chief  Engineer,  Bureau  of  Water,  City 
of  Reading,  dated  July  29,  1935,  entitled  "Report  on  Damage 
to  Ontelaunce  Dam".  This  report  briefly  describes  the  con- 
struction history  and  operational  procedure  during  the 
flood.  It  also  evaluates  the  damage  due  to  the  1935  flood 
and  suggests  procedures  to  repair  the  structure.  A descrip- 
tion of  the  final  repair  procedure  was  not  available. 
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6.0 


RESULTS  OF  VISUAL  INSPECTION 


A composite  of  the  significant  observations  and 
comments  of  the  field  inspection  team  is  contained  on  the 
Checklist  included  in  Appendix  B. 

In  general,  the  impoundment  and  appurtenant 
structures  appeared  to  be  in  good  operating  condition  and  a 
reasonable  state  of  repair.  Some  minor  cracking,  spalling 
and  leaching  of  concrete  was  observed  in  the  pumphouse  struc- 
ture . 


No  sloughing,  uncontrolled  seepage  or  other 
symptoms  of  malfunction  were  noted  along  the  downstream 
face  or  toe  of  the  dam.  Several  small  (3  to  4 foot  dia- 
meter) sinkholes  that  had  been  recently  filled,  were  noted 
to  be  located  in  the  downstream  area.  In  all  cases  there 
was  no  evidence  of  seepage  emergence  at  or  in  the  vicinity 
of  the  sinkhole  location.  It  was  reported  that  these  sink- 
hole depressions  develop  routinely  and  are  periodically 
filled  with  impervious  materials  by  the  City  of  Reading. 

Since  water  was  flowing  over  the  spillway  during  the  in- 
spection, the  downstream  channel  and  stilling  basin  could 
not  be  inspected  for  sinkholes. 

At  the  time  of  inspection,  the  reservoir  was 
at  normal  pool  elevation  and  an  inch  or  two  of  flow  over 
the  spillway  crest  was  noted.  The  water  supply  intake 
lines  appeared  to  be  in  normal  operation  and  control  valves 
in  the  pumphouse  were  exercised  to  test  their  serviceability. 
The  inspection  team  was  advised  by  the  City  Engineer  that 
control  valves  at  the  bridge  could  not  be  exercised  without 
procurement  of  machines  to  twist  the  valve  stem.  It  is 
understood  from  the  maintenance  staff  that  machinery  would 
be  available  during  unusually  heavy  rainfall  to  open  these 
valves. 


The  full  length  of  the  gallery  was  examined 
and  all  accessible  shafts  inspected.  Leaching  of  the  con- 
crete was  observed,  otherwise,  no  unusual  or  malfunction- 
ing conditions  were  detected. 
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7.0  OPERATIONAL  PROCEDURES 
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There  were  no  written  operations  procedures 
available  during  the  inspection,  but  it  is  understood  that 
the  three  intake  control  valves  are  adjusted  in  the  pump- 
house as  necessary  to  supply  the  filtration  plant.  It  is 
also  understood  from  the  maintenance  staff  that  routine 
maintenance,  including  sinkhole  filling,  is  conducted  as 
potentially  hazardous  conditions  are  observed.  The  inspec- 
tion team  was  advised  by  the  City  Engineer  that  an  under- 
water inspection  of  the  spillway  and  four  control  valves 
was  performed  a few  years  ago  and  that  valve  stems  were 
repaired  at  that  time.  During  periods  of  extreme  storms 
the  dam  is  periodically  checked  by  the  maintenance/operating 
staff . 


8.0  WARNING  SYSTEM 

The  available  data  and  on-site  observations 
failed  to  identify  any  monitoring  instrumentation  or  warn- 
ing system  in  effect  at  the  dam  site.  Conversations  with 
local  operating  personnel  indicated  courses  of  action  in- 
dividuals might  take  under  emergency  conditions.  However, 
no  formal  plan  was  identified  which  addresses  a predeter- 
mined response  to  development  of  conditions  potentially 
hazardous  to  the  dam  or  life  downstream. 


9.0  HYDROLOGIC  AND  HYDRAULIC  EVALUATIONS 

The  available  hydrologic  and  hydraulic  calcu- 
lations made  as  part  of  the  initial  project  design  were 
found  to  be  incomplete.  Consequently,  simplified  approx- 
imate calculations,  in  accordance  with  OCE  criteria,  to- 
gether with  a review  of  historical  performance  data  was 
used  to  provide  an  approximate  assessment  of  the  storm 
inflow  vs.  the  capacity  of  the  outlet  works  of  the  dam. 
Subsequently,  a somewhat  more  refined  analysis  was  per- 
formed as  discussed  below.  At  the  time  of  this  writing, 
two  additional  references  were  received  [Section  5.1  (e) 
and  (f)]and  reviewed.  Conclusions  based  on  this  recent 
data  are  incorporated  in  this  evaluation. 


? 


4» 


Some  design  data  was  extracted  from  reports 
located  in  Pennsylvania  State  OBR  files.  The  character 
of  the  drainage  area  is  described  in  the  "Report  Upon  the 
Application",  dated  1926  as  follows: 

"Maiden  Creek  is  one  of  the  principal  tributaries 
of  the  Schuylkill  River,  flowing  into  it  near  On- 
telaunee  Station  on  the  Pennsylvania  Railroad  about 
seven  miles  north  of  Reading.  Its  total  drainage 
area  is  216  square  miles,  and  is  roughly  a paral- 
lelogram with  an  average  width  of  about  10  miles, 
the  greater  part  being  in  Berks  County,  the  north- 
eastern section  extending  into  Lehigh.  The  north 
section  is  mountains,  sparsely  settled  down  to 
about  Evansville,  below  which  the  topography  changes 
to  a rolling  open  country.  The  fall  from  the  di- 
vide to  Evansville  is  1370  feet  in  a distance  of 
18  miles,  1180  feet  occurs  the  first  two  miles. 

The  average  slope  of  the  creek  bed  between  the  foot 
of  the  mountain  and  Evansville  is  10.1  feet/mile, 
while  below  the  average  slope  is  5.9  feet/mile". 

"...  considerable  second  growth  timber  in  the 
northern  mountainous  portion.  The  limestone  por- 
tion well  suited  for  agriculture". 


Latest  USGS  maps  confirm  the  nature  of  the  watershed  and 
show  it  to  be  approximately  192  square  miles  in  total 
area . 

The  reports  on  file  indicate  that  the  spill- 
way was  designed  to  pass  the  computed  runoff  from  the 
1902  storm  of  record,  which  produce  an  estimated  runoff 
of  41,000  cfs.  This  storm  was  estimated  by  the  designers 
to  have  a return  period  of  30  years  and  to  produce  a spill- 
way discharge  estimated  to  be  approximately  eight  feet 
above  spillway  crest,  leaving  a 2.5  foot  freeboard.  The 
method  of  determining  this  return  frequency  was  not  docu- 
mented. The  storm  of  record  (Hurricane  Agnes,  1972)  pro- 
duced a peak  head  of  5.4  feet  of  water  over  the  spillway 
crest,  an  estimated  discharge  of  24,000  cfs. 
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problem,  the  concrete  section  of  the  dam  was  keyed  into 
the  foundation  rock  and  a single  line  (5  feet  on  center) 
grout  curtain  was  installed  during  construction.  The 
lack  of  any  known  sinkhole  development  at  this  spillway 
suggests  that  the  foundation  rock,  below  normal  pool  ele- 
vation, is  probably  not  conducive  to  solution  activity. 
However,  the  downstream  channel  and  stilling  basin  should 
be  checked  for  evidence  of  sinkhole  activity  when  the 
reservoir  is  below  the  spillway  crest. 

The  foundation  of  the  earth  embankment  section 
of  the  dam  is  not  subject  to  significant  hydraulic  head 
during  normal  reservoir  operation  as  the  embankment  serves 
as  an  impoundment  dike  only  during  periods  of  peak  flow. 

The  embankment  foundation  has,  therefore,  been  under  a sig- 
nificant head  of  water  only  a few  times  during  its  history. 
The  first  time  the  upstream  toe  of  the  embankment  was 
flooded  (1935)  , sinkholes  were  formed  with  resulting  col- 
lapse of  sections  of  the  embankment.  These  holes  have  since 
been  filled  and  grouted  and  the  embankment  replaced.  Be- 
cause of  the  infrequency  with  which  this  zone  comes  into 
service,  and  the  high  potential  for  sinkhole  development 
in  the  soluable  limestone  foundation  rock,  there  is  no 
assurance  that  it  will  withstand  the  test  of  a higher  head 
than  that  which  it  has  pre-iously  experienced.  Conse- 
quently, the  stability  of  the  earth  embankment  and  the  ef- 
fect of  an  embankment  break  should  be  further  evaluated. 
Similarly,  a stability  analysis  of  the  spillway  should  be 
performed  when  the  reservoir  is  at  maximum  storage  eleva- 
tion. 


11.0  OVERALL  ASSESSMENT 

As  described  in  Section  8.0,  a formal  plan  to 
be  used  in  response  to  the  development  of  conditions  hazar- 
dous to  the  dam  has  not  been  developed.  Detailed  hydro- 
logic  and  hydraulic  data,  including  up-to-date  flood  rout- 
ing data  are  also  lacking  and  are  required  to  provide  a 
rigorous  assessment  of  flood  inflow  and  dam  outlet  capa- 
city, as  well  as  the  frequency  of  flood  occurrence. 

Consistent  with  the  foregoing  findings,  it  is 
recommended  that  additional  engineering  investigations  be 
made  to  provide  a detailed  evaluation  of  the  hydraulic  and 
hydrologic  features  of  the  dam  and  to  assess  the  stability 
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and  consequence  of  failure  of  the  embankment  and  spill- 
way sections.  Formal  contingency  plans  should  also  be 
prepared  commensurate  with  these  findings. 


12.0  REMEDIAL  MEASURES 

Based  on  the  results  of  the  visual  inspection , 
review  of  the  files  and  discussion  with  representatives 
of  the  City  of  Reading,  it  is  recommended  that  a formal 
Operation  and  Maintenance  Manual  be  formulated  for  this 
dam  and  reservoir.  It  should  include  a description,  to- 
gether with  sample  forms,  for  monitoring  daily  operation 
and  pool  levels.  It  should  contain  procedures  for  moni- 
toring large  forecasted  storms  and  controlling  the  reser- 
voir levels. 

A regular  inspection/surveillance  program 
should  be  formalized  which  includes  the  exercising  of  all 
reservoir  control  valves.  These  valves  should  be  kept  in 
good  operating  condition  and  capable  of  being  readily 
opened  during  a storm.  Downstream  conditions  should  be 
assessed  to  determine  the  possible  limits  of  damage  and 
threat  to  life  that  could  be  expected  as  a result  of  var- 
ious storms.  A formal  warning  system  should  also  be  in- 
stalled and  designed  to  notify  appropriate  personnel  when 
the  reservoir  reaches  a pre-determined  critical  level. 
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MAINTENANCE  Operation  records  are  maintained  and  were  reviewed  but  there  was  not  enough  time  to 

OPERATION  formulate  a summary  of  these  records.  Maintenance  records  are  not  maintained  at  the 

RECORDS  site. 


CHECK  LIST 
VISUAL  INSPECTION 
PHASE  I 


Water:  Messrs  Howard  Koah  and  Dan  Kennedy.  City  of  Reading ; Mr.  Eduard  Leonardzak^^Citu  £ouneilman_1_Ci_t 
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FOUNDATION  AU  foundations  were  buried  or  covered  with  water  and  could  not  be  inspected. 


CONCRETE/MASONRY  DAMS 


EMERGENCY  GATE  None  - Ungated  over- flow  spillway. 


VISUAL  EXAMINATION OBSERVATIONS REMARKS  OR  RECOMMENDATIONS 


OTHER 


VISUAL  EXAMINATION  OF OBSERVATIONS REMARKS  OR  RECOMMENDATIONS 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


Sheet  1 of  1 


DRAINAGE  AREA  CHARACTERISTICS:  192  square  miles  of  rural  drainage 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  Elevation  294 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  Elevation  302 

ELEVATION  MAXIMUM  DESIGN  POOL:  

ELEVATION  TOP  DAM:  304.5  but  profile  varies 

CREST: 

a.  Elevation  294.0  top  of  spillway 

b.  Type  . Earth  dam  with  masonry  concrete  spillway 

C.  Width  37±  feet  (width  of  earthen  dam  section) 

d.  Length  3300 

e.  Location  Spillover  adjacent  to  right  abutment  < west  side) 

f.  Number  and  Type  of  Gates  None  ~ °Pen  Bpilluay 

OUTLET  WORKS: 

a.  Type  Ogee  spillway  without  gates 

b.  Location  adjacent  to  dam  right  abutment 

c.  Entrance  inverts  294  toP  °f  spillway 

d.  Exit  inverts  N/A 

e.  Emergency  draindown  facilities  5 blow  °ff  pipes  (4-36"  and  1-48")  and 

3 water  supply  intake  pipes  (3-48*') 

HYDROMETEOROLOGICAL  GAGES: 

a.  Type  None 

b.  Location  None 

c.  Records  None 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Discharge  rate  not  estimated.  Out  of  channel 

flow  will  produce  damage  to  properties  built 
adjacent  to  channel. 
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w .At-ETY  ANALYSIS 

hydrologic/hydraulic  DATA 


DAM  /-a-lfe  Q»r/e/a«c*tee 


Nat.  ID  No  .PA  0070  <f  OER  No.  L - 


ITEM/UNITS 

Permit/Design 

Files 

(A) 

Calc,  from 
Files/Other 
(B) 

Calc,  from 
Observations 
(0 

1. 

Min.  Crest  Elev. 

2. 

Freeboard 

O 

3. 

Spillway^  Crest  Elev, 

690.0  & 

3a. 

Secondary  Crest  Elev. 

nIa  .. 

4. 

Max.  Pool  Elev. 

3 oa.o  & 

5. 

Max.  Outflow 

US.ooo  c4 j 

6. 

Drainage  Area 

*• 

7. 

Max.  Inflow 

8. 

Reservoir  Surf.  Area 

/C. 

1037  At* 

9. 

Flood  Storage  t"',) 

10.960  A*-F4. 

10. 

Inflow  Volume 

Reference  all  figures  by  number  or  calculation  on  attached  sheets: 

Example:  3A  - Drawing  No.  xxx  by  J.  Doe,  Engr. , in  State  File  No.  yyyy. 

NOTES: 

(1)  Emergency  spillway. 

(2)  At  maximum  pool,  without  freeboard. 

(3)  Between  spillway  and  maximum  pool  (See  Sheet  4) 


Date:  y/^o/ 
By:  hFfi 

Sheet:  3 c 


HYDROLOGIC/HYDRAULIC  CALCULATIONS  (cont.) 


Source 


Pla*t,  rtcL/imu^f 


Hou> 


A>  On^eJeLi 


£>n  Da»ft i 


OSG  5 M*ps 

Te**ple  (I9&6) 

Lieu*  ( /*£  f) 
h)cu>  “Rirtjo/J  ( I9u9) 
F I ee-hottod  C/9G9) 

/C u./z  ^ 
k)e.**j  Tr-ipeh  (.HCml) 
3 I aj-ed*.  If  Cl  9 73.) 
MaJ'c.Fa.uffy  ( 1973) 
Top  ■J-oi  CH  74.) 

Top  Da*** 

See.  6of  9 


DAM  SAFETY  ANALYSIS 
HYDROLOG  I C/HYDRAUL I C CALCULAT I ON  S 


Date: 

By:  JLkL-J-t 

Sheet:  ¥ 1 ol 


DAM  Nat.  id  No.  PA  r.pio  y DER  No.  4- J5~o 

Calculations  for  Design  / /,  As-Built  / 7.  Existing  /\S/  Conditions 


cfs  «oei»-  /•hjM 

c.  * A 7? 


1.  Spillway  Discharge  at  Max.  Pool4,  Q 

omac 

Freeboard  at  Max.  Pool  O ft. 

2.  Tributary  Drainage  Area4,  A 1 9 A.  mi 2 

3.  From  Corps  Curves:  7Jo)  (*>*) 

a)  Inflow  hydrograph  peak  flow,  QImax  /s7,  VVo  cfs  at  PMF 

b)  Inflow  hydrograph  duration,  T hrs. 

IF  ^omax  exceeds  ^imax’  check  here  and  stop  / 7 

4.  Calculate  p ■ .11— /*>.*"  , 

(C^.ooo  / 907JOJ 

5.  Calculate  Volume  of  inflow  hydrograph,  Vj 


o+l  JtS 
( 0.  6 A 57) 


VI  = 1800  Qlmax  T = 1800  x ,S7‘  we  x 9Cr  = 

(3lO,*78  A*-H) 

6.  Calculate  volume  of  storage  between  normal  and  maximum  pool,  V 


Crest  Elevation 

6 o+.S 

_ f*. 

Freeboard44  = 

O 

_ ft* 

El.  Max.  Pool  = 

s 3e>+S 

. ft- 

El.  Normal  Pool44  = 

. ft. 

Storage  Height 

! o-S~ 

. ft- 

Area  of  reservoir  from  USGS  quad  sheet4,  )o31 
V$  = Storage  Height  x Area  = '0.686  Ac- Ft. 

IF  V$  exceeds  Vj,  check  here  and  stop  / 7 . 


See  Sheet  2 

Attach  justification  for  values  selected. 


HYDROLOGIC/HYDRAULIC  CALCULATIONS  (cont.) 

DAM  1-e.ke  me 

— ~ — She 

Design  / /,  As-Built  / /,  Existing  /\f/ 

7.  Calculate  storage  required  to  pass  flood,  VR 

Vn  * (1-p)  VT  * (1  -••««*)  x La+SS* 



IF  V$  exceeds  VR,  check  here  and  stop  / 7 . 

8.  Calculate  freeboard  storage,  Vp 

Vp  = Freeboard  x Area  = x ■ _ 


Date: 

By: 

Sheet: 


AL-U. 


O ft* 


Does  V^  exceed  V$  + Vp?  yes  If  yes,  repeat  for  1/2  PMF,  If  this 

calculation  Is  for  1/2  PMF,  and  answer  Is  still  yes#  dam  may  be  unsafe. 


SUMMARY 


Dam  passes  PMF  with  ft.  freeboard  . . . / 7 

PMF  with  no  freeboard /~7 

1/2  PMF  with ft.  freeboard  . / / 

1/2  PMF  with  no  freeboard / 7 
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DAM  SAFETY  ANALYSIS 
HYDR0L06 I C/HYDRAUL I C CALCULATIONS 


By:  Ifni  . 

Sheet:  e of g_ 


DAM  Ua-ke.  Ot)i*la.u»ec. 


Nat.  ID  No.  PA  9o  9 


DER  No.  C-SSO 


Calculations  for  Design  / A As-Built  / /.  Existing  A-/  Conditions 


1.  Spillway  Discharge  at  Max.  Pool*,  Q 
Freeboard  at  Max.  Pool  o 


omac  - 
ft. 


£S,  006 


cfs 


2.  Tributary  Drainage  Area*,  A / «?  j.  mi 2 

3.  From  Corps  Curves: 

a)  Inflow  hydrograph  peak  flow,  Qjmax  7 o,Q(,&  cfs  at  o ■ i~  PMF 

b)  Inflow  hydrograph  duration,  T hrs. 

IF  Qomax  exceeds  ^Imax’  check  here  and  stop 

4.  Calculate  p = Qomax/QImax  = = ±9 A 77 . 


5.  Calculate  Volume  of  inflow  hydrograph,  Vj 
VI  = ^°°  Qlmax  T - 180(nr 


= U9.6Q6 


Jk.-F+ 


6.  Calculate  volume  of  storage  between  normal  and  maximum  pool,  V 


Crest  Elevation 
Freeboard**  = 

El.  Max.  Pool 
El.  Normal  Pool**  = 
Storage  Height 


ft. 

ft. 

ft. 

ft. 

ft. 


Area  of  reservoir  from  USGS  quad  sheet*,  to  37 
V$  = Storage  Height  x Area  = /o„ 666 

IF  V$  exceeds  Vj,  check  here  and  stop  / 7 • 


Ac.-#. 


* Attach  calculations  or  source. 

**  Attach  justification  for  values  selected. 


hydrologic/hydraulic  CALCULATIONS  (cont.) 

DAM  • 

Design  / /,  As-Built  / /,  Existing  / 

7.  Calculate  storage  required  to  pass  flood,  VR 

VR  * (1-p)  Vj  = (1  -.ur*)  x H9.aoS  = Ac.-P+ 

IF  V$  exceeds  VR,  check  here  and  stop  /^7  . 

8.  Calculate  freeboard  storage,  VR 

Vp  = Freeboard  x Area  = x = ft* 

Does  Vr  exceed  V$  + Vp?  . If  yes,  repeat  for  1/2  PMF,  If  this 

calculation  is  for  1/2  PMF,  and  answer  is  still  yes,  dam  may  be  unsafe. 


Date:  fJjLbJiA 

By:  HFB> 

Sheet  : 9 of 


SUMMARY 


Dam  passes  PMF  with  ft.  freeboard  . . . / / 

PMF  with  no  freeboard  / 7 

1/2  PMF  with  ft.  freeboard  . /~P7 

1/2  PMF  with  no  freeboard / / 

None  of  the  above / / 
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OIL  FILLED  SINKHOLE  DEPRESSIONS  ALONG 
THE  EMBANKMENT  NEAR  THE  LEFT  ABUTMENT 
PHOTO  IS  TYPICAL  OF  SINKHOLE  DEPRESS!! 
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